Ketamine effects on mammalian target of rapamycin signaling in the mouse limbic system depend on functional dopamine D3 receptors.
Ketamine is a noncompetitive glutamate N-methyl-D-aspartic acid receptor antagonist. When acutely administered to rodents, it produces a rapid antidepressant effect. There is evidence that N-methyl-D-aspartic acid receptor blockade enhances glutamatergic transmission preferentially engaging α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors leading to mTOR (mammalian target of rapamycin) pathways activation, thus resulting into downstream neuroadaptive changes in limbic structures. Recent in-vitro data on primary neuronal cultures showed that ketamine activates mTOR also in dopaminergic neurons, and this activation depends on the presence of functional dopamine D3 receptors. The aim of this work was to study the in-vivo relevance of viable D3 receptors in mediating the effects of acute ketamine administration on the mTOR downstream substrate p70 ribosomal S6 kinase (p70S6K), an obligatory substrate for mTOR. We compared the effects of single ketamine 5 mg/kg, 10 mg/kg, or vehicle injection in wild-type and D3 receptor knockout mice. Animals were killed after 60 min, and their brains were processed for p-p70S6K immunohistochemistry. Ketamine increased p70S6K phosphorylation in prefrontal cortex, nucleus accumbens core and shell, ventral tegmental area, substantia nigra, hippocampal CA1, CA2, and CA3, and basolateral amygdala of wild-type mice but not in mutant mice. Our study demonstrates that ketamine-induced p70S6K phosphorylation is dependent on viable D3R expressed in most of limbic structures.